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DETAILED ACTION 
Remark 

• This Office Action is in response to applicant's preliminary amendment filed on July 14, 2004, 
which has been entered into the file. 

• By this amendment, the applicant has amended claim 1 (but no markings as to indicate the actual 
amendment to the claim (claim 1) has been explicitly shown) and has canceled claim 3. The 
applicant is respectfully reminded that amendment to the claims made after July 30, 2003, has to 
include a claim status indicator for all the claims and the amendment to the claim has to follow 
the requirements stated in 37 CFR 1.121. 

• Claims 1-2 and 4-1 1 remain pending in this application. 

Claim Rejections - 35 USC § 112 

1 . The following is a quotation of the first paragraph of 35 U.S. C. 1 1 2: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

2. Claims 1-2 and 4-11 are rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the enablement requirement. The claim(s) contains subject matter which was not described in the 
specification in such a way as to enable one skilled in the art to which it pertains, or with which it is most 
nearly connected, to make and/or use the invention. 

The specification fails to teach how could a half mirror is capable of "projecting the displayed 
hologram" and fails to teach how could a hologram be displayed by the liquid crystal display device, as 
recited in claims 1 and 7. The specification also fails to teach how could "the reconstructed three- 
dimensional image being displayed by illuminating the half mirror with light emitted from the light- 
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emitting diode" as recited in claim 1. The reconstructed image simply cannot be obtained by illuminating 
the half mirror, if this is possible then what is the point to have the computer-generated hologram? The 
specification and the claims also fail to teach how could a "hologram or a single plate hologram" be 
created by computer using three-dimensional coordinate as recited in claims 1 and 7. What is single plate 
hologram and what are these three-dimensional coordinates? Simply having three-dimensional 
coordinates will not be able to create hologram. 

Firstly, a hologram is phenomenon of light interference. It does not exist by itself but it is a 
reconstructed image resulted by light interference caused by recorded "holographic fringes" or 
"interference fringe". A hologram cannot be displayed as it is on the display device but the holographic 
fringes for causing the interference therefore creating a reconstructed hologram can be displayed on the 
liquid crystal display device. 

A half mirror is just a mirror that cannot by itself projecting an image without proper 
illuminating light is being used. Also the displayed hologram cannot be projected by the half mirror but it 
is the reconstructed holographic image, created by illuminating the liquid crystal display device by diodes 
or light source, being projected by the half mirror. 

By illuminating the half mirror WILL NOT be able to reconstructed the holographic image. 

Judging from the specification, and Figure 2, it is believed the following device and functions are 
intended: 

A computer for creating a computer-generated hologram (this the proper term for the hologram) 
with computer generated holographic fringes from three-dimensional coordinate data of an object, 
A reflective liquid crystal to displaying the computer generated holographic^r/wges, 
A light source including at least one light emitting-diode for illuminating the reflective liquid 
crystal display via a half mirror, wherein a reconstructed hologram including a three-dimensional image 
is projected from the liquid crystal display via the half mirror to an observer, 
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A pinhole filter and a collimator lens are disposed between the light source and the half mirror. 
The applicant is respectfully advised to clarify and correct the errors to make the claims 
disclose enabled device. 

Claim Objections 

3. Claims 1-2 and 4-11 are objected to because of the following informalities: 

(1) . The phrase "three dimensional coordinate data" recited in claims 1 and 7 is very confused 
since it is not clear what is this three dimensional coordinate data and how could a hologram be computed 
from it. Also it is not clear if the computer is used for providing holographic fringe information only or is 
used to compute a computer-generated hologram or not. 

(2) . Claim 2 is very confusing since it is not clear what does it mean by "a color image is 
reconstructed by combining the images of the corresponding colors". What are these images? How 
could the images be ''reconstructed' by combining images of corresponding colors? Reconstruction in 
holographic art it referred to interference of the light by the holographic fringes. Combining color images 
will not "reconstruct" a color image. 

(3) . The phrase "a dedicated high speed parallel distributed processing system comprising a 
plurality of dedicated LSIs" recited in claim 5 is very confusing and indefinite since it is considered to be 
the "dedicated' and also it is not clear what is "LSI" stands for. These phrases are therefore examined as 
a processing system only. 

(4) . The phrase "a color holographic image is reconstructed with the single plate hologram" 
recited in claim 7 is very confusing and indefinite. Firstly it is not clear how exactly does this color 
holographic image is being reconstructed; secondly what is a "single-plate hologram"? 

(5) . The phrase "the three of the light-emitting diodes" and the phrase "the images" recited in 
claim 2 are confusing and indefinite since they each lacks proper antecedent basis from its based claim. 
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Appropriate correction is required. 



Claim Rejections - 35 USC §103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 1-2, 4 and 7-11 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 
patent issued to Kato et al (PN. 5,852,504) in view of the patent issued to Sekiguchi et al (PN. 
5,798,864). 

Kato et al teaches a holographic image display that is comprised of a computer for calculating 
phase information from three dimensional coordinate data of objects (Figures 1-2) to create computer 
generated hologram fringe information wherein the phase information or computer generated holographic 
fringe information is provided by a controller (138, Figure 28) to a reflective spatial light modulator 
(130) such as a liquid crystal display device, (Figure 26, column 12, lines 7-10) to display the computer 
generated holographic fringe information on the reflective liquid crystal display device. Kato et al 
teaches that a semiconductor laser light source (134) is used to illuminating the reflective liquid crystal 
display via a half mirror (1 42) such that a three dimensional image of the objects, (objects used for 
calculating the computer generated holographic fringe information) is reconstructed from the reflective 
liquid crystal display device and is projected by the half mirror to an observer, (please see Figure 28, 
columns 1 1-12). 

This reference has met all the limitations of the claims. This reference however does not teach 
explicitly to use a pinhole filter and a collimator lens disposed between the light source and the half 
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mirror, however this reference does teach that collimated light is used to illuminate the liquid crystal 
display device. Kato et al in a different embodiment teaches that a pinhole filter (for creating point light 
source) and a collimator lens (216 or 218, Figure 35) can be used to create collimated illumination light 
beam to illuminate the liquid crystal display device. Sekiguchi in the same field of endeavor also teaches 
to use pinhole filter and collimator lens (202a, Figure 9) between the laser light source and the half mirror 
for creating collimated illumination light beam for illuminating the display device. It would then have 
been obvious to one skilled in the art to apply the teachings to modify the holographic image display 
device of Sato et al to use pinhole filter and collimator lens to effectively create the collimated 
illumination beams needed. 

These references also do not teach explicitly that the light source is a light-emitting diode, but 
they all disclose that laser or semiconductor laser light source is used as the light source. Since light 
emitting diode is one type of semiconductor laser light source and since both light emitting diode and 
laser light sources are widely used in the art as the light source means such modification would have been 
obvious matters of design choice to one skilled in the art for the benefit of utilizing desired light sources 
for fulfilling the desired application requirement. 

With regard to claim 2, the features concerning the color light emitting diodes and are confusing 
for the reasons for the reasons stated above. The claim is therefore examined in light of disclosure of 
claim 7 concerning the three color light emitting diodes. Kato et al in a different embodiment teaches a 
color holographic image display device (Figure 35) wherein three color laser light sources (red, blue and 
green) with three liquid crystal display devices are used to display different color-selected holographic 
fringes on different display devices (200, 202 and 204) respectively so that different color light generates 
and reconstructs different color holographic image from the display devices so that a color reconstructed 
image are combined via half mirror. Sekiguchi teaches a holographic image projection system wherein a 
color holographic image projection system comprises red, blue and green laser light sources (201a, 201b, 
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201c) that are disposed so that the red, blue and green color light are combined to illuminate the display 
device (i.e. a single display device) together so that a color holographic image is reconstructed and 
projected, (please see Figure 9). The optical axes of the light sources are shifted from each other. It 
would then have been obvious to one skilled in the art to, modify the holographic image display device to 
use three primary color light sources to illuminate the reflective liquid display device for the benefit of 
displaying full color holographic image. 

With regard to claim 4, Sekiguchi teaches that a field lens is used to project the image, (please see 
Figure 9). 

With regard to claim 1 1, it is implicitly true that the size of reconstruction area which is the size 
of illumination areas of the light sources is determined by the geometric relationship between the pinhole 
filter, the collimator lens, the display device and the field lens. 

6. Claims 5-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over the patents 
issued to Kato et al and Sekiguchi as applied to claim 1 above, and further in view of the patent 
issued to Hashimoto (PN. 5,515,183). 

The holographic image display device taught by Kato et al in combination with the teachings of 
Sekiguchi as described for claim 1 above have met all the limitations of the claims. Both Kato et al and 
Sekiguchi teaches a holographic display device for displaying computer generated hologram that are 
calculated and created by a computer. It is implicitly true that processing system is included for 
distributing the holographic fringe information to the liquid crystal display device for display. 
Hashimoto in the same field of endeavor further teaches a real time holography system wherein parallel 
processing units are used to distribute and therefore display the holographic information on a liquid 
crystal display, (please see Figure 5). High speed processing is certainly needed for achieving real time 
holography display. It would then have been obvious to one skilled in the art to apply the teachings of 
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Hashimoto to include a high speed parallel processing unit for distributing and displaying the 
holographic information on the liquid crystal display for the benefit of achieving the accuracy and the 
speed needed for the holographic display. 
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